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Pseudogout is frequently seen in painful arthritis of larger joints, especially the knees
and shoulders. This case report describes a rare clinical entity of soft-tissue calcium
pyrophosphate dihydrate crystal deposition disease surrounding the second metatarsal
bone of an 81-year-old man with moderate painful swelling of the right forefoot for 2
years. Diagnostic imaging demonstrated a calcified soft-tissue tumor adjacent to the
second metatarsal bone by considering a neoplastic process in the differential diagnosis.
Excisional biopsy revealed a chalklike material on the calcified soft tissue that was
pathognomonic for chondrocalcinosis or pseudogout. The excisional biopsy findings led
to stagnation of the clinical symptoms, and no recurrence of the initial tumor was seen
during 12-month follow-up. In the literature, only 28 cases of tophaceous pseudogout
tumors in the extremities have been described. In these cases, the lesions were
suspected of being chondrosarcomas. For this reason, a correct diagnosis has to be
pursued by performing a biopsy to treat the disease correctly. (J Am Podiatr Med Assoc
101(5): 462-465, 2011)

Tumorlike calcium pyrophosphate dihydrate crystal

deposition associated with pseudogout is seldom

encountered. Mainly, these tumors are localized in

the temporomandibular joint, the cervical spine, and

the joints of the hand.1, 2 In diagnostic imaging and

during clinical investigation, they can be misinter-

preted as malignant tumors, especially chondrosar-

comas.3, 4

Twenty-eight cases of tophaceous pseudogout

tumors in and near the extremities have been

reported since 1983.4-14 In those 28 cases, the

tumorlike lesions were suspected of being chon-

drosarcomas because of the clinical and radiologic

appearance and the patients’ history of painless

tumoral growth over the years. In these patients, the

need for surgical therapy seems obvious. Without

clear pathohistologic findings, wrong decisions

could be made concerning the operation and

adjuvant therapies. In the worst case, this may lead

to mutilation or needless resection.

Case Report

An 81-year-old man (height, 164 cm; weight, 78 kg)

presented with moderate concerns about the right

metatarsus without a recent trauma. The patient’s

history revealed intermittent pain and chronic

swelling of the right forefoot for the past 2 years,

especially after strenuous exercise. He was limited

in his activities of daily living because of discomfort

after physical strain. The examination showed a

man in regular condition with a slightly remarkable

gait pattern. There was diffuse soft-tissue swelling

in the region of the right metatarsus. The surround-

ing skin was mildly discolored but was not warm,

thickened, or indurated. The range of motion of the

toes and the upper and lower ankle joints was not

affected and was within the reference range.

Radiographs revealed a radiopaque shadow of the
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soft tissue between the first and second metatarsal

bones (Fig. 1). This finding was confirmed with

magnetic resonance imaging (MRI), which demon-

strated an oval hypointense mass adjacent to the

second metatarsal bone and high signal intensity of

the lobulated soft-tissue lesion (Fig. 2). These MRI

patterns were similar to those of cartilaginous

lesions, and synovial chondromatosis, tumoral

calcinosis, chondroma, and chondrosarcoma could

not be excluded as the tumor entity preoperatively.

Because the lesions were highly suspected of

being malignant, the regular staging examinations

were performed. Scintigraphy showed increased

metabolism in all three phases in the suspected area

corresponding to a mesenchymal tumor and in the

second lumbar vertebral body. The findings in the

lumbar spine were suspected of being a metastasis.

Other unspecific increased metabolism could be

detected in both acromioclavicular joints, related to

degenerative changes.

An incisional biopsy was performed to confirm the

etiology and pathogenesis of the calcified soft-tissue

lesion of the right metatarsus. Histologic examina-

tion of the biopsy material then demonstrated

extracellular crystals and abundant amorphous

acellular material surrounded by chronic inflamma-

tory cells, histiocytes, and foreign-body giant cells.

The crystals were birefringent when examined in

polarized light. The finding was considered to be

typical for tophaceous pseudogout because exami-

nation of the material under polarized light showed a

crystalline pattern. In a second operation, an

excisional biopsy was performed (Fig. 3).

Follow-up care for 12 months postoperatively

included anti-inflammatory medication, physical

examination, and radiographic control. Physical

examination showed an absence of clinical inflam-

matory signs of the metatarsus and of tumor

recurrence. Radiographs after 12 months remained

unchanged since the operative procedure, without

signs of tumor recurrence.

Figure 1. Anteroposterior (A) and oblique (B) radiographs of the right forefoot demonstrate the soft-tissue lesion
adjacent to the second metatarsal bone.

Figure 2. (A) T1-weighted, and (B) T2-weighted magnetic resonance images show a heterogenous mass in the
inferior portion of the metatarsus between the first and second metatarsal bones.
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Discussion

Tophaceous pseudogout, or calcium pyrophosphate

dihydrate deposition disease, has lately been desig-

nated to the same pathologic findings encompassing

tumorous formation and microscopic shape. Calci-

um pyrophosphate dihydrate deposition disease is a

rare, benign crystalline lesion of unknown cause

and is commonly observed in elderly patients.15 The

deposition of calcium pyrophosphate crystals in the

soft tissue is a rare presentation.5, 10, 16-18

A common and a tumoral formation of calcium

pyrophosphate crystal deposition disease has been

described. Whereas the common type often affects

larger joints subsequent to trauma, surgery, or

ischemic heart disease, the tumoral type is mainly

localized in the temporomandibular joint, the

cervical spine, and the joints of the hand.10, 16

The main differential diagnosis of calcium pyro-

phosphate dihydrate deposition disease includes

tumoral calcinosis, synovial chondromatosis, be-

nign and malignant tumors, and tophaceous gout.

Commonly, untreated hyperuricemia leads to intra-

and extra-articular deposition of urate crystals,

causing inflammatory processes with histologically

detectable macrophages and foreign-body giant

cells, causing pain and limitation of range of motion

of the affected joint.19-21 The uric acid crystals

observed in gout are needle shaped and are rarely

birefringed in polarized light, in contrast to the

calcium crystals of calcium pyrophosphate dihy-

drate deposition disease, which have blunt ends and

regularly show weak birefringence under polarized

light.

Common radiologic characteristics of calcium

pyrophosphate dihydrate deposition disease include

joint space narrowing, articular surface sclerosis,

subchondral cyst formations, and, in some cases,

soft-tissue calcification. Soft-tissue tumoral calcium

pyrophosphate dihydrate deposition disease has

rarely been described in the literature. In all cases,

exclusion of a malignant neoplasm (ie, chondrosar-

coma) had to be accomplished.2, 5, 8

A previous case report22 described cystic pseu-

dotumors in both upper ankle joints in a patient

with gouty arthritis. As well as other entities, this

lesion can be misinterpreted in considering a

neoplastic process. To our knowledge, pseudogout

tumors mimicking chondrosarcomas of the foot

were found in only six cases. Including the present

case, a total of seven cases in 29 soft-tissue tumor

calcium pyrophosphate dihydrate deposition dis-

ease of the extremities are reported; 25% of the soft-

tissue calcium pyrophosphate dihydrate deposition

disease would appear in the lower extremity, mainly

in the metatarsus and toes. It is unclear whether

these tumors appear more often nowadays because

of demographic changes in industrialized countries

and increasing metabolic disorders, such as gout

and pseudogout. It is known that such metabolic

diseases are more frequent in the older popula-

tion.23 Chondrosarcomas are also seen in the older

population, with a peak after the fourth to seventh

decades. Therefore, especially in the older popula-

Figure 3. (A) in vivo site and (B) excisional biopsy showing a chalklike, pasty, caseous mass with brown stains.
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tion, this kind of benign soft-tissue tumor has to be

excluded before definite surgery.

In the present case, an 81-year-old white man

with moderate swelling and pain in the forefoot was

diagnosed as having a remarkable calcified soft-

tissue lesion adjacent to the second metatarsus.

Radiologic findings suggested a malignant neo-

plasm. Biopsy revealed a chalky white material,

and a diagnosis of goutlike tumor was offered. The

histopathologic findings confirmed the diagnosis

and were pathognomonic for tumoral calcium

pyrophosphate dihydrate deposition disease.

However, in this rare case with a remarkable soft-

tissue lesion of the forefoot, the therapeutic

possibilities in addition to excisional biopsy are

limited. In the present case, during 12-month follow-

up, the patient’s initial concerns no longer existed.

Before marginal tumor excision, incisional biopsy

should reveal the definite histopathologic diagnosis.

If in doubt, the normal staging examinations should

be performed, and if malignant metaplasia is

suspected, the biopsy should be sent to a histo-

pathologic reference center for investigation.
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